In this paper, we present homotopy analysis method (HAM) for solving system of linear equations and use of different H(x) in this method. The numerical results indicate that this method performs better than the homotopy perturbation method (HPM) for solving linear systems.
Introduction
Approximating the solutions of the system of linear and nonlinear equations has widespread applications in applied mathematics [1] - [11] . Many techniques including homotopy perturbation method (HPM) [12] and iterative methods [13] were suggested to search for the solution of linear systems. In 2009 Keramati [2] and in 2011 Liu [3] in their articles applied HPM to the solution of the system Ax b = . In this article we used homotopy analysis method [14] [15] with different H(x) to solve linear system Ax b = and showed that our results were better than the HPM results; then convergence of the method was considered.
Consider a linear system , Ax b =
where n n ij A a R ×   = ∈   is nonsingular and , n x b R ∈ is a vector. First of all, the basic ideas of the homotopy analysis method are being discussed. 
and we define the operator ( ) 
from (2) and (3) we have ( )
Obviously, at q = 0 and q = 1, one has ( ) 0 
If the series (6) is convergent at q = 1, then using the relationship ( ) 
Now we have the so-called mth-order deformation equation
where ( ) 
Also by using (3) and (9) we have ( ) 
hence, by substituting (13) in (7) we obtain ( ) 
and by factor of ( )
.
Now we have to prove the convergence of (15). 
Main Results
In this section For solving the linear system (1) we apply different H(x) and the convergence of the method is checked. At first assume that A is a nonsingular diagonally dominate matrix and 0, 1, 2, , .
ii a i n ≠ = Dividing (1) by ii a and without loss of generality we can obtain 
and show that ( )
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Theorem 2. If A is diagonally dominated and
n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n 
This relation satisfis for other rows also ( ) 
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Conclusion
From the numerical results, we have seen that the HAM method with different ( ) H x produces a spectral radius smaller than the HPM and with the less iteration we obtain the desirable result.
